Initiation of rat vasopressin cell responses to simulated hypotensive hemorrhage.
Hypotensive hemorrhage is a major stimulus for vasopressin (VP) release, but in rats it is uncertain which receptors initiate this response. We have investigated this issue using transient occlusion of the inferior vena cava to simulate hypotensive hemorrhage. Single-unit recording experiments done in the supraoptic nucleus of pentobarbital-anesthetized rats demonstrated that severe caval occlusion, sufficient to drop mean arterial pressure (MAP) below 30 mmHg, excited 88% of putative VP neurosecretory cells and a similar proportion of putative oxytocin (OT) cells. Responsive VP cells increased their firing by 8.5 +/- 0.6 spikes/s within 11.2 +/- 0.8 s of the fall in MAP. This response was unrelated to the size of the fall in MAP and was unchanged by combined sinoaortic denervation (SAD) and vagal denervation, by T1 spinal section, or by administration of the angiotensin-converting enzyme inhibitor captopril, except that spinal section decreased the response latency. Moderate caval occlusion, sufficient to drop MAP to approximately 50 mmHg, did not excite any of the OT cells tested but did excite 65% of VP cells, causing a 3.8 +/- 0.3 spikes/s increase in firing after a delay of 9.0 +/- 1.3 s. This response was proportional to the size of the preceding fall in MAP, and after combined SAD and vagal denervation only 20% of VP cells still responded. Elimination of sinoaortic or vagal afferents alone had no effect on VP cell responses to moderate caval occlusion, except that SAD significantly increased the response latency. These data suggest that in rat the mechanisms that initiate the VP response to hypotensive hemorrhage depend on stimulus intensity.(ABSTRACT TRUNCATED AT 250 WORDS)